THE effect of secondary X-ray radiation on the tissues so far does not appear to have been thoroughly demonstrated. The first suggestion for the use of secondary radiation as a therapeutic agent was made in a paper read before the Section of Electrology and Radiology of the British Medical Association in 1910 by Sir J. J. Thomson. He presupposed that the effect desired from Rontgen radiation was only to be obtained from the very softest kind of 2C-rays. Hard rays he judged were only of value in making radiograms. They were not absorbed by the tissues, so had no physiological or therapeutical action. This we now know is a fallacy. Professor C. G. Barkla made further experiments on the subject which were published in the Journal of the B&ntgen Society for October, 1911. He found that when R6ntgen rays struck any metal the secondary rays emitted were of a specific quality peculiar to the substance bombarded. It does not matter what the quality of the X-rays used is, as the radiation produced is of the same type. Hard rays or medium rays all act alike, the only point to observe being that the incident radiation must be harder than the radiation characteristic of the body used. A soft radiation for instance will not excite the radiation of a metal of high atomic weight' such as lead. The whole point of the paper was intended to demonstrate the fact that the softness or hardness of the ray emitted from the metal was simply a question of
atomic weight-the hardness of the ray increasing with the atomic weight of the metal. Iron rays would be absorbed within a onehundredth of a millimetre from the surface of the skin; copper a little deeper; silver rays would go much 'deeper. Tin of' higher atomic weight than silver would give more penetration. Iodine would be a still more powerful perietrant.
Dr. Hernaman-Johnson read an exhaustive paper on this subject of secondary radiation before our Section, on February 16, 1912, and another paper dealing with the same subject before the Rontgen Society on May 5, 1913. Dr. Hernaman-Johnson made many interesting experiments in connexion with secondary radiation. He demonstrated their utility in several cases of disease which he recorded.
But at a later period he came to the conclusion that his results, with ihe exception of silver and one or two other radiations, were not due to secondary radiation at all. This he assumed because he found that if he exposed a sensitive plate to the action of these secondary rays a trivial obstacle to their penetration-such as the interposition of a piece of notepaper-cut off all action produced on the plate. The only photographic result obtained was due to primary scattered radiations of the same quality as those resulting from the exposure to the hard X-ray tubes used. Dr. Hernaman-Johnson suggested certain new technical terms for the various types of secondary rays. Anadrastic rays would be those secondaries acting in a direction opposite to that of the primary beam: those acting in the same direction he termed "'syndrastic," and those acting on scattered particles of the metallic substance in the tissues in all directions "pandrastic." However, the only type of any practical importance is the anadrastic-acting in the opposite direction to the primary beam.
I will now give the result of secondary X-ray radiation induced unwittingly on myself in the course of my work. I speak of the condition advisedly as "burning;" not as dermatitis, as the appearance and symptoms were all those of a specific burn. Some mo.nths ago I felt some irritation on the back of my left wrist. After a short time a small spot formed which extended until it became the size of a threepenny-*piece. I was living in the country at the time, and as there were innumerable small insects in the garden. that were continually producing similar spots on the skin in other members of my family, I thought that I had been bitten by one of them. I removed a wrist blracelet watch I wore on my left wrist and, placed it on the right one. The little sore on the back of my wrist was quite round, very inflamed, discharged a copious serum, and gradually extended its circumference. I dressed it with a simple ointment and rested my arm as much as possible. It became the size of a shilling-piece, and eventually as large as a half-crown. By this time I had quite forgotten the fact that I had worn a silver bracelet watch on this wrist previously, and could not conceive why the burn extended so steadily. I attributed it to septic infection, and several friends to whoni I showed it also thought this the probable cause. Dr. Hernaman-Johnson applied the tungsten arc lamp to it, but this really inflamed it more. In contrast with the earlier stages the burning now became more pronounced-the ulcer had a callous unhealthy appearance, and discharged serum copiously. I came to the conclusion that it was an X-ray burn, and I went to see Dr. Sequeira, who agreed with me. He examined it critically, and said that the papilla3 of the true skin were not destroyed, and he thought the condition would eventually heal up. As stated, I had forgotten until now that I had formerly worn my silver bracelet watch on this wrist, so came to the conclusion that it must be a case ot secondary radiation. My watch had a thick leather strap intervening between it and the skin, but this evidently was not sufficient to cut off the action of the secondary silver rays. The definite circular form of the patch was conclusive to my mind that the condition was induced by anadrastic rays-not due to scattered radiation from the primary beam. Dr. Sequeira recommended hot fomentations of boracic acid and the use of Burroughs Wellcome's hazeline cream, which is put up in collapsible tubes. I found the cream of the greatest use, soothing and effective in healing. To stop all danger of injury from furtlier work I went off to the seaside. After I had been in Bournemouth for nearly three weeks I felt some slight irritation on the outer side of my left leg and the inner side of my right one. In these positions there are pieces of nickel forming porti6ns of my sock suspenders. On the outer side of the left leg the irritation was under the larger rounded clip of the suspender and on the inner side of the right leg under the small buckle fastening the strap round the leg. The wounds extended until the left one was the size of a shilling-piece, and the right one that of a sixpenny-piece.
Rubber and tape intervened between. the metal and the skin. Both sores burut a good deal and discharged a copious yellow serum. Of course I came to the conclusion that these were also burns due to secondary radiation, but the coincidence was peculiar that they should have-occurred within three weeks of each other. I always wear gaunt-letted lead rubber gloves, so the rays getting at my silver watch must have been of an extremely hard character.
I have been working with X-rays fbr the last fifteen years, and have never had any dermatitis. It was a curious coincidence again, that after immunity for such a long period two such widely separated parts of one's anatomy should be attacked in sequence. Were the conditions any different from those in which I have been working during recent years ? I could n6t discover that they were. The X-ray tubes I was using were the same as those I have always worked with in recent years. The burns healed slowly but steadily, and had quite healed up in between two and three months' time.
I draw attention to the following points:
(1) The danger of metal of high atomic weight in near contact with the skin.
(2) The intervention of leather, rubber, clothing, &c., is quite evidently not sufficient to prevent this.
(3) It appears that the action of secondary rays is therapeutically much more powerful than photographic experiments seeiii to show. Whether they possess any advantages superior to those of the primary X-ray beam is however doubtful. Diathermy in Gyneco1ogy. By C. E. IREDELL, M.D., A. D. MARSTON (Temporary Surgeon-Lieutenant, R.N.), and G. BELLINGHAM SMITH, B.S. SOME months ago a bed in Queen Ward, Guy's Hospital, was set apart for the investigation of the action of diathermy in the treatment of carcinomata of the uterine cervix. It was decided that only those cases which were inoperable should be treated, and this paper is a record of the results obtained to date. The first factor that usually makes a growth of the uterine cervix inoperable is the spread of the disease anteriorly to the bladder and posteriorly to the rectum, the surgeon being thereby prevented from operating because he cannot completely remove the growth from these organs. Possibly, however, the diathermy used to produce a cauterizing effect may destroy the cancerous growth attached to these two organs without their walls being permanently injured. Moreover, after operation recurrences, if
